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Abstract 



A coating apparatus according to the invention comprises a spin chuck (52) for holding a substrate, resist solution 
tanks (71 , 71 1 to 71 n) which contain a primary resist solution, a thinner tank (72, 721) which contains thinner, a 
confluence valve (75, 751) communicating with the thinner tank and the resist solution tanks, first pumps (73, 731 to 
73n) each for supplying the confluence valve with the primary resist solution from a corresponding one of the resist 
solution tanks, a second pump (74, 741) for supplying thinner from the thinner tank to the confluence valve, a mixer 
(76, 761) for mixing the primary treatment solution and thinner supplied from the confluence valve, a nozzle (86, 
861) for applying a solution from the mixer, to the substrate held by the spin chuck, and a controller (131, 431) for 
controlling the first and second pumps to adjust the mixture ratio of the primary resist solution to be supplied from 
each of the resist solution tanks (71, 711 to 71 n) to the confluence valve (75, 751), to thinner to be supplied from the 



thinner tank (72, 721) to the confluence valve (75, 751). 
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1 

^ t & m& -r z> a* #g * , 

t. 

miaa-fr#«jcj: & a*$nfc»**rimiBStE«««*f 

Sra-fr-t-s^^oa-fr^Ri:, 

*aa«^*#j^*:a-fr-*-sfcai><Da-&#jfti: , 
mia»#jqtffl*«jcj:s*K#jtttiji«tmiBa'&^«ica 

-r s r. ^ £ ^ -r z> m^mm. 
»a«t»#j£*a*i-s/t»<&a*2£«i: , 

iWEa*^ajcjaa«Rw*#j*:«-4rtHfj6-*-s«ka* • 

;itf>*&ajR • **Jtltilft#«d>fcME«#JtbtH*ia:*TK> 



(2) WmW-l 0-242045 

2 

*(p|««cmE^<yuy»«:BI#, ^oftifSf t±jf^icJ:o 

teas? t mm ita^t5ft^?8t, 
mEa*ojaa«t*jfe*«o**>bmEa**«^*tt 

TOEa**««c± l3a-&$iX7tfft*JS:StiESS««FSP*t 

*aa*s £ mm t & a-& -r 5 a-& ^ a £ , 

str f s m m # ^ t c j: o t m a £ s 3W t <d ^ # ^ 55 £ 

imxmi 0] »*Ji9E«offifljsi«^*5^r, 

So 

^ [0001] 

[ 0 0 0 2 ] 

(^T, r^^i^Nj £1^5) co^ES(c u- hJ^^r 

^»L»*aa*R^-ca«*!iad«tT*3n«. 

50 [0003] t/^ hat**aa{coi^ras-t"-5i:, ^ 



3 

t°>^-x^ ^ymttzfr&m ^nr i^s 0 

fcj; 9 u-v>^ hlf^ii^5 t&xt S 0 gp^, 

[0 0 0 4 ] La>Lft^fb, ^#^§g^^^otitg 
[ 0 0 0 5 ] ~<D£ 5 ftVfit ic^^-rs^:^, «7^^ 

[0 0 0 6 ] L£>U \s is* hmt iszs-tk Wcffi»tta* 

S c. 

[0 0 0 7] If:, h««055*ffl[S:K3E"*"*« 

fcoi^^ hi)aq#bn/i^^^^fe-5 0 ;ioj;5ft« 

[0 0 0 8 ] 

ic&ftcoftftS h***^* r£#*Lftttixtf 

ft<bftV\ h^l^f Ig^lCftt^t^MO 

i£ftbfti\ a J:5«/Jn 



(3) 4#&PI^1 0-242045 

4 

[0 0 0 9 ] 5*«JH«:**"r5)t«>o 

[ooio] $ feic, tt«o#**4««*j 
;<? So 

[0011] *»IBWt, h jS*(7> 

[0012] Mi@?££*§#J££+# 

g^^t^f t<Dx$ z>m 

[0013] itr, *&m\$, &mmRvmm^<D& 

[0014] httS, 

[ooi5] #^9313. *&a«Rtf**o«/H 

[0016] 

S o 

[0 0l7]*i«tll ifggCMS^^J^ 
*a*"SNIB£ ft SCOT, »««£«#J£#2iMc#|«L^ 

[0018] Ifc, **««>ttft*S«tt, »*3J|2«C|B 
5^ [0 0 19] a=(SS6«U«ka«^*#Ji:*r 



5 

«-fr*«rfWIIBl-t-S*JWl*««rRttfcii:JCJ:oT, gift 
ISt^^ e £b(d, B*^»**f*«<D«v^J:5« 

[ 0 0 2 0 ] *8n^fi«Kt», !*3fc*B3tCE 

tl ««13® gffi CO^ ffi qfc OJ -r 6 ffi#J 9t a £ * JltfS 

[0021] ^sr-ii «ftoaa«fKji6^Roc|3d> 

<5 o 

[ 0 0 2 2 ] *«W<Z>tt#««Wt, »3ftJg4tC 

£ iX <7>^ ffi lC ?fc fctf -f % it #> <D mm *t fcb 

[0023] ^mr-n. ««itta*«ic j: saaetta 

— £blc, **^60a*Sltt«:. ft 

«a«£««£*a*i-sfc«><z>a-fr#« 

4:, r^a*#*«cJ:oTa-&*nfc»#]*rfWrlEatR« 

WEa«*«{c*aaiKao5^j^^^^^saa« • 
[oo2 4]^Bfii *aa«t«#ji:Sra-&-r5fc 

at>wa«*«, tea** • *#J««*«tcj:s*fi:»IB«> 



* 



(4) 4#d8^ 10-242045 

e 

[0 0 2 5 ] £*btC, **«tOffi«SSfi{i, lt*Tl6{C 

E3£2*i<s x «feas««r«»i-ss4R«»«» 

B-fr^Rfc J: or a* $ n*:«3W*:*U1BStE««Fas»jc 
2MB:*, Mffia^^SlcaafR2S:TJ { S?PJ«:#^«*&-rs 

fesi ■ jg#jfj«&3MS: £ , <7>*aaa - 3&» 
twiB«m*a«cj:or&a«*fctt*M^i^n3&»<7>« 

[0026] *8Sr-ii\ *aa*« • *#J0Me^«te:J:S 

^■sjt^ft 9 , toa«?xo 5 s»j«tfoa?*e«rB5ih-rs^ 

[ 0 0 2 7 ] »*?I7«C 

S{ctea«ttt*+s«*o*aa«t*«*«i:, ^jfe* 
*^a?«**^so b miaa-&*R{c»i*-t-5 nt 

-ofea«**^«*:9)-t»Slx.5«»*«i: , S9E»-& 
3Mfctc£ 0 a**nfc«#J*r*lES4E«»»tt^««pS 

nfc*»ass^»ffitc:iia-rs«#jBttii*«^, ^e 

^ [ 0 0 2 8 ] *««T-tt, §D#^»Jcj:oT*aajRtHf*& 

a?R*^o^#j^*ttoass{c?tttj^ns r i:^[»ihT- 
tea««3E«o*«^ift*aaatE36»b»f5(<7>*aasa 

[ 0 0 2 9 ] £bl^ »*J18^ 

*Q s a«i:«*Ji:*:a*-*--6a-&*«i:- rcoa-8*^ 

a-coaawtjesjt <0a-fr**«»-r 

5^? IWBft^^Slcj: t>a**nfciR»*:MESa«WW» 
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£ It to 3 t> (5or*^5o 

co>K/B^£:i^#>6c ^^-qtfe^ to£o 
[0 0 3 1 ] £bfc, -cos* IN*, *<0T*«l«»3ft* 

[0 0 3 2 ] 

[mm<7>mm<omm\ cat, *«w^is*»«*h^k 

[ 0 0 3 3 ] 01 ~0 3 iM^WUlflT'fc^, U-v> 
[ 0 0 3 4 ] n Wi^MMSy^rA 1 J2 . ttll 

a^x-v-a^l 1 {C»*LTRit (HI 
[ 0 0 3 5 ] finish -fer ^ h^T-v-ayi 0 *CI2, H 1 



(5) ISBBSpl 0-242045 

8 

CRi\ ^^cD^^^NffiAP^rMa^T- — v-3 >l iftl 

icfS]<j-rx^ffi] (h i fomifii) — ?>j^*s*n. 

^CO^r-t y hBB^IJ*-fS] (X*"ft) is XXf0^^%~t y h 
C RrttciRiW$ix^:r> j:xNOi>ai/NBB3?iJ*[pi (Z^ft ; 

[0 0 3 6 ] £ bC^O^x/Nfi^ 2 1 12. 6*fS]«C 
isa VI lM^SOMa^y hS¥G 3 cd^&xl-^ 

70 h*:lt577>f>yha=yh (ALIM) *5 X XI 

o^f ^s^3 y^-y h (ext) (ct>r^-ir^r^ 

[ 0 0 3 7 ] itjfSMa^X — v-a yil 12, @ 1 ic^ 

s/ h# 1 jta*fctt**osii«c5:or*«^BE«snrv> 

[0 0 3 8 ] ±*xiyN|fei£$S*g2 212, 03IC/7tJ: 5 

^:or)x/N*igt4 6ii e a-rpjtcisHEaftfc too 

r^6o to^MttS:^^4 9 l^HufE^e— ^{c Mortals 

[ 0 0 3 9 ] !>st^KBaS8«4 6 12, Jfci£S£4 7 CO^fj 

ft*ft^»»e«to««*©«»»»4 8t«i, 

^ ^0«^F«B*t4 8 CJ:oT«I^- y hriW[)x/N 

[ 0 0 4 0] ^fc, rO#ijT-f2, 5O0MI^x^ 
Gi , G 2 , G 3 . G 4 , G 5 ^BE«^IIIBftfl|j«^«> 

19, li^oi:^! 2«xz 7 hS¥Gi , G 2 o^lS: 
MS, ^f^iEi (H 1 (w*5t^T^TO) ill-IE 

t^Mr-v-aVlO f-»SUTBEB$n, 14 

1 2^»«LTBfie^n, l5COM^x 7 h££G 5 W 
^ ^^^^^ hfi^ffii^Kcgfig^ixSCl t&tJtfeT-foZo 

[0 0 4 1 ] I2(i/Tfi: f io«x- 7 
Gi -C(2> ^^^CPrtr^x/Nw^^t'yf t^^l: 

K Wtl^i^^Mf^^h (COT) ^oJ:^m^ 
xx-xL^h (DEV) ^T36^«lc2«l:HabnTP 

MS^-x^ h, h (cot) 

te£Xf?%m^~y h (DEV) a*T**fe«fc: 2^(cife 

^Hb^^hfi*3.xy h (COT) 
5(9 12, U-v>^ h«<0»«3^««WJCt^ l/T1->*<D±T- 



9 

[0 0 4 2 J m 3 M^-f <fc 5 fd, f 3^Ia- y 
^~yv^-yh (COL) , 

~y h (AD) , teg^^^TpT 7^^ y hxL~ ^ 
h (ALIM) , ^ ^ ^x>-^3 ^/ h (EX 

:y h (PREBAKE) *3 J;(/iaitO»M^ 
lTP^^-^y^^-^h (POBAKE) T 

— lly^s^h (COL) , 4 ^^^Vv-a V • 

y >^ h (EXTCOL) , -f ^Xx V^a >xl 

-^h (ext) , ^-yy^nj/h (col) , ;/ 

y *rl/Jf=L- v h (PREBAKE) *5J;U<#;* h 
s<—*<r^>>f=L—yV (POBAKE) ^Td^bWtC, #>j 

[0 0 4 3 ] r.coj; ? CM^oit^- y ^>f=L- 
y h (COL) , ^^^ryv'ay-^-yy^a-y 
b (EXTCOL) S:T*l-BE«L, teSififtOM^x 
-^r^^- y V (PREBAKE) . Y*<—*^> 
>f=L-y\* (POBAKE) fc^^Kt-^aya- 

y h (AD) Sr_b*K:BB«-*"5^ ^ h p^fffc 

^^/jt^SEIi: LTt> «tv\ 

[0 0 4 4 ] fflia-f — nit *fir*rfi] 

(X^ft) Co^tll fttJfEMSl^x — v-a >" 1 1 tW\ 

(Cl£^£ixT^5 0 * It r CO^ — ^ff5 1 2 

(DlEffiWlZft, "J^tt <T>\£ y 9 T y -fj3 y hCRi, 

*SB{cii^3i^»iS#2 4^K(j-bixri^o ^^^^ 

^*a*24tt, X#|p], Z^f^lc^SjLT^^ir y h 
CR, BR *5J:tf«5a«3tK«2 3^T^ir^-r5J: 5 

a v 1 1 m<om 4 co^m^-=- y ^g 4 <o%r&^~ y y 

lcm+Z4 ? Xrlsis a ls=L—y h (EXT) -*\ £ h 
[0 0 4 5 ] ^fcii]I£i^S.^MI s >^r A 1 g£ 

*£o#d< ± *^/N«i£WJi2 2ow®«yjct«jts-c^u 

5J;5^ot^^\ CcoB 5 <D%±m=i~- y f-S$G 5 



(e) t&mW- 10-242045 

10 

*IT^6* t*oT. r. GO® 5 <D%±m^~ y hS$G 5 

5K 5 co^^n. - ^ h^G 5 <d%,&=l~ y h tt, J: 5 
(:^^^-^2 5(cf a v ofciE^«(D^^^ K->7 htcPI 
b-f> H 1 I 3 j«0HI<Dtt«|5Jt6^Hl-c , « Lfc J: 5 

t>, ± !? x / n»S«« 2 2 ic^ft S ^ y r t ft* O 

[0 0 4 6 ] ^liflCJol^l/^ hfi*3L 

x^^h (COT) l:o^tR5lt5o H4*D^U^Ig]5 
1^:, L/^ hM^xy h (COT) C0£#«j££:^-t 
B&^r ffi H *5 «t a ffi 0 T-&> -5 e 

[0 0 4 7 ] ^OU^ hi$J.x^ h (COT) <7} 

^ -V iy ^ 5 2 HJ:or^ft^x/NW^@^ 
^FLfc^Mr-lgSj^— ^ 5 4 *c J: oTtH]^|gii$n^ & 
IBW5 4I4, =*-~y bj&m 5 0{cRit biXtlP 
5 0a «C#^»-5ItgtcBB«^n, 3t^^^ryU^xir> 
-^J&^^S^^r 7^(7)77yv ; »5 8 ^^ITfci 

[0 0 4 8 ] 4^^#:[>^.^^WCO^®(c Uy^ hfflfSrtHffe 
-t^T-A 9 2 0Jfe««|cyX^«W#l 0 0£r^LT 
^rt^7-A9 2!l xt,^ ^ hiS^ 5 0 <D±\Z — -fifa 

[0 0 4 9 ] £ fc, 1^ h J X/U^^f -t >7-A9 2 
, uy^ h / X/u^aas 9 0 T- h y XVi^8 6 

altRW(Cli t) ttit S *i>{C Y ^-f^ ^ S[ ^ X 2ffr lc t ^ 

/U8 6, 8 6, -i«8tt^, hJKoaa • *6ft 

[0 0 5 0 ] ^b(C. U^h/X/M^fy7-A9 
2C0$*c^^ (7X;uM*l 0 0) (Ci^:. ^m^Sffi^ 
5^? COL-i/^ M^^I:^ioT^x/Nfi(: h?« 
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[0 0 5 1 ] $ fete, 4±lCl3, l/^ 

^ic^ir-^ Ky ^ioy V^y X/H 2 4 a**9tttt 

^yX;i/^Jrt^7-Ai 2 o fcivy y^yx;n 2 
4 tt* s>:/C PG>tt!#fc:Rfi*;h,fc y ^yX;^Bfi 

[0 0 5 2 ] l/^hyX/U8 6f4, ^v*;* htJWS«8 
8*r^LTU^Hta=yh (COT) <7>T#^rt 

[0053] nr-u^^ h/v-ytl^^f (7)f$ls(c 

S-frS6«7 0W;, hJStSJfLfci/^ h^y^ 

3 b, y^t^v^ 7 2rtoyytl:Slff^/^ 

7 5{:iAt5M^n-X#^7 4i, U-i?;* h 
-frSt'^i^ 75t, Gfo'W? 7 5 SriiiB Lfc i/^ h 

^^r-f 5/^^t76^^ FyX^86^ 
ht*y&1? 8 8 Ul^JP^n/c^/i-y 7 7 £ 

[0 0 5 4 ] F^y^ 7 l ^i^yyt^y^ 7 

2 tt*ita*My^7^ 1 ^WlcRt >^ 
r- Ap^j^(cii 7 8a, 78b £r;ft It Uy7 h 

M^n-X/fy77 SXt^SSJffl^o— XtK^X 7 4 

[0 0 5 5 ] [H 7 (C^cz — X/^>"y*60f$*ffl^:^-t- o ^< n 

-X#y77 3, 7 411 C^ifbMlfctti^o 
ttof 1 o 2^)MSlicj:or^y^ 7 K 7 2^ 

(a) fcb^f i 0 2co#^ig(cfc^ 

rii, tf^^Kjbif □ i o 3 *mrA-tz>nw 1 o 4 a* 

R±tfn l 0 3*«K *fil£5l#*-fre>*u I^P#{c#> 

^O^tfctlP 1 0 5^i^f5fftl 0 6^*fc£tiP 10 5 

^« 102 <7>#ai* h d — ^{cj^ cts^yy/; 
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S»ja*R±tf <bix£o tzt>&<g l 0 2 OjESiXS 

[cfci^Tte, |7 (b) i£(c*£#i0 4 

*«»±Jf Q 1 0 3*RflD5*|pUcSI#*-ii:bn, I^P#tc 

0 6 tffrfcffin 1 0 5 «rffl< *ipjjc§|#*-frt,n5 

[0 0 5 6 ] frt>fr*§ 102 Iix7 v- y 107 (C J; 

Jj-t&IZtfXD&yt^* 1 0 8^Lt^§:*^^ 10 9A^4 

[ 0 0 5 7 ] 7 5 13, i8{:/TfJ: 9 Id, ^ 

T^y^l'll, l 1 2(cj:5^l 13, 11 4^ 
fllaltfrflMc: £oT Uv>y; h?Sco^S§l 1 5ftr;yVto 

1 6 SrWBfl-TS J: 5{-*^c$n-5o r co^tf^A- 
:/7 5^x7yP v^lll, 11 2te*##i 1 

^ 3, 114^n-X^y77 3, 7 4 O^"^ (frfc 

^7 3, 7 4 0^y <qtttiBB*&) <b mm *J£ 2 

0 m s iitir^^^l 13,11 4^BHffia (18 
(b) {C^-TteS) CWlT^^7 7 5^i«i 

t/z&i: smmztiZo ^/^7 5^k^y^ 

W^ D -X/1?y^7 3, 7 4 0t> (nttHBB^) * 
-< ^ Vy"J; tiJi^Y ^/KDgfcBJSastf?^:^ |p] 

#>{c, ^^77 5li^n-x#y77 3, 740 

It ^^7 5 0^113, 11 

[ 0 0 5 8 ] y 2 7 6 {H 1 0 (c^f 

J: 5^, W*.KSUS3&^ftSRf(f*7 6 a 

x.^*7 4ftoc^iii 1 7 t*sicsaiir*rt*n 

5o I^coC^Stgi 1 7^, Hi 1 iZTjk-f x 5 IE 

T^^tt)^T*fc5o {Ull (a) liilCloiti: 
^ ^>*tE, (b) \^\zm^tz C*£t£X'h , ^^r^r 
y ^ ^ ^r-y- 7 6 (50SB^ 7 6artCI^Wj:9 v t 

*TtK 9 1 1 7^5f3i(cffiR$ixT^>5 0 :w 

J: p^C^^Ki 1 7 ^I£^JJcJ:oT, ^^"r^y^^ 
^rif 7 6 {c?»A^ixfc u-v>^. hiM(;y>tlifci^{: 

[0059] ^T^yy"^ ^f* 7 6 CDRMf 7 6 a CO 
rtl»SiRffl(7)^a--yEffi:»L^Wtlf2mm-8 
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5o C£>X*x>f y>? S 6(C*S^T, 

v^jty*. T i CM ^77^M, ST/UWh 

Wcj:SWJa5fttt!ftj|j|3^1S*nr^6. 
[0060] r cdx^t 1 ^ s** ^ *if7 613, g]4iC^ 

O^; 7 6 £T#t{l#^< *5 J: 5 Id^^tc^^ 

[0 0 6 1 ] *km/<J\s~f 7 7 12, ^^/^U^ 7 5 tWi 

<5 o 

[0 0 6 2] Si:, coi^^ h/^yt^gt^j 

[o o 6 3 ] f^HIlc^-rj; 5tc, 
ti, 3LTmmmiz.l£Wi£titi* <{ ^^r^/u^i 3 2 & 

tI^gi7 0^x7/</^ (^y^7 5, frkfctt 
^7 7§) R^ a -X#^7 3, 7 4 £#JW 

t6 0 BP*b, ^tHt^</^7 5, o£ffi/</uy 7 7&tF£--< 

P— XzKvy 7 3, 7 4 &&*mM-tZ>^T isV >?te 

7 7&U^'<n — Xif^^l 3 , 7 4 

[0 0 6 4 ] if:, =>y 1 3 lfi, ^p-X 

^^7 3, 7 4 C^'V^oijtlStt bixfc 2oco£ 
&X*fM»tt4! 1 3 3 , 1 3 4C, SMia^SC 

XjtfV:/7 3, 7 4 <DMtiL&fffl&>1t *) C0»fcfcbfi«, 31 T 
v- U 0 7 {C^tf £ a ^ K<DX h D-^Mi-io 

ti^isor-, x7M&bx7^yy^io7i:ft 

^-r^^r^^^r^^^S^iJ^)^^ i 3 3 , 13 4CT 
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[006 5] CCDJ: ? (C, «^<n— Xztf>'X'7 3, 7 4 
v>x hM£ ^v^£<7>»-&iiJ-&& i 

[0066] £ 3yho-7l3llt ^-<n — 

X#y7 p 7 3 4 7 4 coittiXfio^T^^^ffii*6 2 0 
o^iryti 3 5, i 3 6 frh<omJi<r> o *>**)^A* 

^Sc^</l-^7 5. qfcfcti'<;l''X 7 7^^^d-X4? 
yy7 3, 7 4O^x7v^!)y^l07, 111, 11 

2, 1 1 8£*;7#^lc-£JD&x_£ J: ?\cmm&'ft^x 

[0 0 6 7 ] <b C -frjfc'^:/ 7 5 , »tta^/uy 7 

7&U^'<n~- X#y^7 3,7 4 (7)^x7 >^1 
07, 111, 112, 1 1 8 yx7/</U 

1 

/^7 5, ?tffl^^^7 7^U ; ^^n-X#y7 , 7 3, 
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